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Introduction
Since the turn of the century the African continent has experienced a historical turnaround marked with growth acceleration in the context of a commodity boom in the lead up to the global financial crisis, but also thanks to improvement in overall macroeconomic stability. The period has also witnessed substantial surge in private capital inflows in the form of foreign direct investment (FDI), including from emerging markets, especially China.
However, as is the case in other developing regions, the overall gains from foreign capital inflows in terms of employment and welfare have been limited mostly due to the weak spillovers and linkages with domestic economic activity (Morrissey, 2012) . Moreover, commodity dependence exposes African economies to growth volatility and other risks inherent to export instability and exchange rate appreciation, or 'resource curse', as discussed in the literature. Indeed, growth in these countries remains erratic due to the narrow production base and exposure to the vagaries of international commodity markets. Moreover, natural resource-rich countries exhibit high levels of poverty and lag behind in development goals including access to social services such as health, education, water and sanitation. This raises a serious concern regarding the sustainability of the resource-led growth.
Recent history of African economies exhibits a stunning paradox whereby the acceleration of foreign capital inflows and economic growth have occurred simultaneously with an equally rapid increase in unrecorded capital outflows or capital flight (Ajayi and Ndikumana, 2015; Ndikumana et al., 2015) . The phenomenon of capital flight from a capital-starved continent -a vivid illustration of the Lucas paradox (Lucas, 1990 ) -continues to be a theoretical and empirical puzzle while also constituting a major concern from a development policy standpoint. It is therefore worth investigating the linkages between the two phenomena.
The economics literature has devoted a fair amount of attention to the linkages between FDI and natural resources, and to a lesser extent on the relationship between natural resources and capital flight. But there has been relatively little attention to the role that natural resources may play in linking capital flight and FDI. Yet, from both conceptual and empirical perspectives, natural resources may help explain the co-movements between FDI and capital flight in several ways. In the case of African economies, the limited linkages and spillover effects of FDI in the domestic economy may be due to the fact that most FDI is directed to extractive industries which typically have weak links with the local economy, are capital intensive and therefore create little employment. Natural resources may also provide a vehicle for rent-seeking foreign capital inflows that are driven by illicit motives such as tax evasion.
This study seeks to provide empirical evidence to shed light on the role that natural resources play in the linkages between capital flight and FDI.
Specifically, the paper aims to address two empirical questions. First, is there a relationship between FDI into Africa and capital flight from the continent? On the one hand, it may be hypothesized that FDI may provide resources that fuel capital flight, which would imply a positive relationship between the two phenomena; in other words countries with high FDI would also have high capital flight. This question is worth investigating given the fact that private capital flows have become more dominant than external borrowing as a source of foreign resource inflows. While the literature has established that external borrowing fuels capital flight (Boyce, 1992; Boyce, 2003, 2011a) , relatively little attention has been paid to the possibility that foreign private capital flows may also finance capital flight. On the other hand, high FDI would signal an environment that is conducive to investment in the destination country, in which case the two phenomena would be negatively related: high FDI would be associated with low capital flight.
The second question is: are natural resources a conduit for the relationship between capital flight and FDI? A pos-itive correlation between capital flight and FDI may arise either because FDI channeled through natural resources provides resources that, ex-post, finances capital flight, or because the ex-ante motive of capital inflows is to use natural resource-rich African countries solely as a transit of capital towards secrecy jurisdictions. The objective of this paper is to explore the role of natural resources for the relationship between capital flight and FDI by providing both a conceptual motivation through a formal theoretical model and empirical evidence through econometric analysis for the case of African countries.
The paper is based on a sample of 32 African countries for which we have adequate data on capital flight from 1970 to 2013. The analysis uses panel data econometric estimation techniques to tease out the relationship between FDI and capital flight and the role of natural resources in the links between capital fight and FDI. The econometric specification and estimation take into account the persistence of capital flight over time as documented in the literature (or hysteresis; see Ndikumana and Boyce (2003) and Ndikumana et al., 2015) and potential endogeneity of regressors using the system dynamic panel data estimator proposed by Arellano and Bover (1995) and Blundell and Bond (1998) .
Three key results emerge from the analysis. First, while the results show that there is no robust evidence that capital flight is fueled by annual FDI inflows, there is a positive relationship between the stock of FDI and capital flight.
Second, natural resources appear to directly drive capital flight and resource-rich countries exhibit a stronger FDI stock-capital flight link, especially in the case of oil. Third, the quality of institutions seems to weaken the link between FDI and capital flight, but good institutions do not completely eliminate the relationship.
The remainder of the paper proceeds as follows. The next section provides a review of the literature, summarizing the evidence on the links between natural resources and capital flight, between natural resources and FDI, and between FDI and capital flight, especially highlighting the role that natural resources play in this latter relationship.
Section 3 presents a theoretical model that links capital flight, FDI and natural resource booms. The data and some stylized facts are provided in Section 4. Section 5 describes the specification of the empirical model and the estimation methodology. Section 6 presents and discusses the econometric results. Section 7 concludes.
Literature review
This paper draws from three strands of the literature. The first two relate to the linkages between natural resources and FDI on the one hand, and the relationship between natural resources and capital flight, on the other hand.
The third strand relates to the linkages between FDI and capital flight. While the first two strands of literature are relatively extensive, the third is comparatively thin.
Natural resources and FDI
The empirical literature has explored the role of natural resources as a driver of FDI especially in developing countries. The question is: do natural resources attract FDI? Conceptually, the relationship between natural resources and FDI could be either positive or negative. Two factors may explain or motivate a positive relationship between the two phenomena. First, in many developing countries, natural resource exploitation is dominated by multinational corporations (MNCs). This is especially the case in Africa where foreign ownership of resource exploitation companies is much higher than in other developing regions (UNCTAD, 2007) . The dominance of MNCs in resource exploitation is due to the high capital costs required for investment in the sector, the high technological intensity and high associated risk, which discourage the less capitalized domestic investors. Under these circumstances we would naturally expect a positive relationship between natural resource endowment and FDI. Secondly, in countries where the natural resource sector accounts for a large share of the national economy, it is most likely that, regardless of ownership structure, a large share of private capital inflows will be directed to extractive industries, yielding a positive correlation between FDI and natural resources.
Empirical evidence bears out this hypothesized positive relationship between natural resources and FDI. The relationship has been documented at the aggregate level in the context of multi-country panel data studies (Asiedu, 2006 (Asiedu, , 2013 Ezeoha and Cattaneo, 2012) and country case studies (as in the case of Ghana (Acheampong and Osei, 2014) ), as well as at the disaggregated company and sector levels (Aleksynska and Havrylchyk, 2013) . The evidence suggests that countries with high natural resources also attract high FDI inflows. Furthermore, this result persists even when the analysis controls for the quality of institutions. In fact, it appears that natural resource endowment diminishes the deterrent effect of bad institutions on FDI in resource-rich recipient countries (Aleksynska and Havrylchyk, 2013) .
It is conceptually possible, however, that the relationship between natural resources and FDI may be negative.
There are two possible reasons. First, a natural resource export boom may cause a depreciation of the national currency, which discourages export-oriented FDI. Second, at the sectoral level, an increase in FDI in extractive industries can discourage investment in other sectors, which may result in a decline in overall FDI in the economy.
Evidence from data on Netherland multinational companies supports this prediction: Poelhekke and van der Ploeg (2013) find that the net effects of FDI in natural resources on total investment is indeed negative.
To make sense of the relationship between natural resources, the literature has explored the role of institutions. The impact of institutions may be either positive or negative. On the one hand, bad institutions discourage investment in natural resources by profit maximizing firms. Indeed, corruption amounts to a tax on capital, which reduces the net returns to investment. Under this view, FDI would be lower in badly managed countries, including those that are rich in natural resources (Wei, 2000) . On the other hand, bad institutions create opportunities for rent seeking by MNCs through bribery of local rulers, resulting in high resource-seeking FDI in resource-rich countries. In the case of Angola, for example, Guidolin and La Ferrara (2007) point out that multinational diamonds exploitation companies profited from corruption during the war. In general, bad institutions create an environment that encourages rent sharing between the political elites and MNCs, resulting in a positive correlation between natural resources and FDI (Wiig and Kolstad, 2010) . However, the evidence at the micro level is inconclusive. For example, Poelhekke and van der Ploeg (2013) find evidence suggesting that foreign direct investors are not systematically attracted to badly governed countries.
On the basis of the existing evidence, it is clear that the question of the nature of the relationship between natural resources and FDI remains a valid empirical question that is worth investigating. This is more so for the case of African countries given the rising global demand for natural resources from the continent.
Natural resources and capital flight
The evidence from studies that provide estimates of capital flight from developing countries show that resourcerich countries feature prominently at the top of the list of countries with high capital flight. In the case of African countries, oil-rich countries especially appear to be more prone to high capital flight than resource-scarce countries . The empirical question is: what are the factors behind the positive association between capital flight and natural resources? Several factors can be considered. First, the management of the natural resource sector is characterized by high discretionary control by the central government, which yields substantial economic and political power to the policy makers. This weakens mechanisms of control and it undermines accountability of the government vis-à-vis the public. The fact that natural resources generate high revenues also weakens accountability of the government vis-à-vis taxpayers and donors. This implies a high risk of embezzlement of government revenue due to corruption and rent-seeking in the management of natural resources. As Kolstad and Søreide (2009: 214) put it, "corruption is the development problem in resource-rich countries, rather than just one of a number of problems." Second, limited competition in the natural resource sector facilitates capital flight and other tax-evasion motivated outward financial flows. Third, the complexity of technological and financial processes involved in natural resource exploitation creates an imbalance of expertise and technical capacity between the governments of resource-rich developing countries and multinational corporations. This creates opportunities for export underinvoicing, export smuggling, and other forms of unrecorded outflows of resources from resource-rich countries. Finally, the complexity of multinational corporations with regard to ownership structure and residence facilitates capital flight especially through trade misinvoicing.
The analysis of the linkages between capital flight and natural resources suggests that, from an empirical perspective, it is important to distinguish among various types of natural resources because each resource may face different types of exposure to capital flight. The key risks of capital flight associated with resource exploitation pertain to corruption, illegal exploitation, and tax evasion (Le Billon, 2011) . For example, oil-rich countries face a high risk of corruption due to high concentration of discretionary decision making in the management of the sector.
Industrial mining faces further risk of trade mispricing due to variations in unit prices, which is less of an issue for the oil sector where prices are more standardized internationally. Artisanal mining faces a high risk of capital flight through illegal exploitation and export smuggling due to the large number of small players operating informally.
It is also important to distinguish between natural resource endowment as measured by underground stock of wealth and natural resource dependence as illustrated in the predominance of natural resources in total exports and government revenue (Brunnschweiler and Bulte, 2008) . High natural resource endowment along with high resource dependence makes a country prone to high risk of capital flight due to corruption associated with high concentration of power. This scenario is also a symptom of poor institutions in general and weak governance of the natural resource sector in particular. In contrast, a country with high natural resource endowment but low dependence (with a diversified economy) faces a relatively lower risk of capital flight. This is what distinguishes Norway from Angola. The empirical analysis in this study will take into account these important distinctions by considering a variety of types and measures of natural resources.
Econometric evidence on the link between capital flight and natural resources remains mixed. While, as stated earlier, studies that estimate capital flight from developing countries find that resource-rich countries feature prominently on the top of the list of countries with high capital flight, robust econometric evidence of a direct impact of natural resources on capital flight is relatively scarce. In Ljungberg and Friedl (2014) , natural resources are associated with high capital flight, which the authors attribute to rent seeking. The effect persists even when they control for the quality of institutions. In the case of African countries, existing studies find a positive effect of natural resources on capital flight, but it is only robustly significant when natural resources are interacted with the quality of institutions. The evidence tends to suggest that natural resources are a conduit of capital flight in the context of bad institutions (Ndikumana and Boyce, 2003; Ndikumana et al., 2015) . In a study of 21 resource-rich countries, Demachi (2014) finds that while there is a positive relationship between capital flight and natural resource revenues, a stronger link is found between capital flight and external debt inflows as documented in other studies.
The foregoing discussion suggests that the relationship between capital flight and natural resources deserves further empirical investigation.
FDI and capital flight
The literature has provided substantial evidence that capital flight is partly fueled by inflows of external capital in the form of sovereign debt. This issue gathered attention especially in the wake of the debt crisis of the 1980s. In the case of Mexico, Cuddington (1987) found that about 31 cents of each dollar of new long-term external loans to the government flew out as capital flight in the same year. This phenomenon was also observed in a sample of Latin American countries by Pastor (1990) , and in the case of the Philippines, a phenomenon referred to as 'revolving door' by Boyce (1992) . Studies on African countries also find similar evidence pointing to a tight link between debt inflows and capital flight Boyce, 2003, 2011b; Ndikumana et al., 2015) . The question is whether private capital flows such as FDI may also potentially fuel capital flight. This question was first posed directly by Kant (1996: 1) : "Do FDI flows facilitate capital flight, by increasing the availability of foreign exchange, or do they instead, mark a reduction of capital flight or a gradual return of capital flight". This question is relevant for developing countries in general and for African countries in particular given the recent increase in FDI and the decline in the relative importance of external debt in total capital inflows.
The statement by Kant (1996) suggests that the relationship between capital flight and FDI cannot be established a priori. Two conceptual frameworks can be drawn upon to motivate the relationship between FDI and capital flight:
the investment climate as a determinant of investment decisions; and discriminatory treatment as a determinant of investment decisions.
Under the investment climate perspective, capital flight is driven by the risk-adjusted return differential between domestic and foreign assets. Under this view, capital flight would be a signal of higher returns to investment abroad relative to the home country. But as Lessard and Williamson (1987) point out, the investment climate cannot explain simultaneous capital flight and FDI. If domestic assets are dominated by external assets in rate of return, this should be so for both domestic and foreign investors. In fact the investment climate perspective would suggest a negative relationship between FDI and capital flight: a good investment climate would attract FDI while discouraging capital flight; in other words, it would encourage both domestic investment and FDI.
Under the discriminatory treatment perspective, capital flight is explained by government laws and regulations that are biased in favor of foreign investment. These may include preferential taxation such as tax holidays, investment or exchange rate guarantees, and priority given to foreign claims over resident claims in the event of a financial crisis (Kant, 1996) . Such preferential treatments would result in differential perceived or actual risk for domestic investment relative to FDI, which would induce capital flight (Dooley, 1988; Eaton, 1987; Khan and Haque, 1985) .
Under those circumstances, high capital flight would coexist with high FDI.
The literature has ignored a third possibility. Under the above two perspectives, capital flight and FDI may move either in the same direction or in the opposite direction due to a third factor that affects both. The relationship may not necessarily be direct. But there is a possibility that FDI can actually fuel capital flight directly, in a similar fashion as the debt-fueled capital flight. First, FDI may provide resources that can be siphoned out of the country in illicit channels, thus remaining unrecorded in the country's Balance of Payments. This would be a case of FDIfueled capital flight. Second, ex ante, capital flight could be the true motive of FDI, in which case the host country serves as mere transit for unrecorded financial outflows, especially those destined to secrecy jurisdictions. This would be the case for capital flight-bound FDI.
The question then is, could natural resources be one of the possible factors that facilitate the FDI-capital flight link?
There are two possible ways in which this could be the case. First, natural resources attract FDI, which can then be used to finance capital flight. Second, as the natural resource sector is subject to corruption and rent seeking, FDI directed to natural resources is more susceptible to contribute to capital flight. This would suggest a positive relationship between capital flight and FDI that would be especially strong in countries that have both high natural resource endowment and bad institutions. The objective of this study is to contribute to the literature by providing a conceptual framework as well as empirical evidence that sheds light on the role that natural resources play in the linkages between capital flight and FDI in the case of African countries.
A theoretical model of FDI and capital flight in resource-rich countries
The objective of this section is to provide a theoretical motivation for a mechanism through which natural resources, FDI and capital flight may be linked. The world economy comprises two countries, a host nation that is heavily endowed with natural resources (subsoil assets such oil, gas, coal or minerals) and a capital source nation that is endowed with physical and human capital, and the capacity to extract the resources located in the host country. The model features two players: an incumbent ruler of the host nation and a multinational corporation originating from the capital source nation that specializes in natural resource extraction. The timing of the model is as follows:
1. The multinational corporation chooses the level of FDI F in the resource sector of the host nation.
2. Upon observing FDI F, the ruler chooses the amount of consumption c for the population and the amount of funds e to embezzle for his own benefit.
3. Given these choices, the ruler faces an endogenous probability q (c) of being overthrown.
Multinational corporation's choices
The goal of the multinational company is to maximize the flow of profits by solving the following problem:
where the production function Q (.) exhibits decreasing marginal product so that Q > 0 and Q < 0; p and r denote the commodity prices and the world interest rate (which is the rental rate for international capital F) respectively; τ represents the severance tax on extracted resources.
Optimality requires the multinational corporation to provide the level of FDI F * such that the net value of the marginal product of foreign capital equals its rental rate:;
By the implicit function theorem, it follows from first order condition (2) that:
Expression (3) suggests that a rise in commodity prices provides the multinational company the incentive to increase its capital investment in the resource-rich country.
Ruler's choices
Now, consider the ruler of a small open economy who has the authority to enter into resource extraction contracts with the multinational corporation on behalf of the host nation. The host nation generates total output y from local production (z) 1 and from the taxation of the resource according to: 2
The ruler allocates total output between the population's consumption c and a flow of misappropriated funds e to be placed in a foreign account (as capital flight). The resource constraint in the host nation is:
While in office, the ruler derives a flow of utility u(w + e) from his entitled remuneration w and misappropriated funds e. The utility function is strictly increasing and concave in e (u > 0 and u < 0) . Misappropriation of public funds may, on the other hand, exacerbates discontent among segments of the society, and may eventually trigger the toppling of the ruler. 3 In this model, the ruler may be deposed with some probability q (c). We assume that increased population's consumption reduces the ruler's probability of being toppled at a decreasing rate, i.e. q < 0 and q > 0. Should he lose power, he will derive utility u (w) where w < w denotes the ousted ruler's entitlement.
The ruler's expected utility function is therefore expressed as follows:
Upon observing F * = F (p), the ruler's optimization problem is to maximize his net benefit subject to the host country's resource constraint (5). This optimization problem can be written as:
1 In an earlier version of the paper, we endogenized z by introducing a stock of physical capital. Doing so simply adds complexity to the model without changing the core results. 2 We assume that the severance unit tax τ is exogenous since it is not the focus of this paper. Rather, we focus on the allocation decision of the total income between c and e. In any event, it would be fairly straightforward to endogenize the ruler's tax decision, for example by setting a constraint such as 0 < τ ≤τ. The first order condition yields:
Applying the implicit function theorem to equation (8) yields:
Given the assumptions that Q > 0, q < 0, q > 0 u > 0 and u < 0, it is clear that the denominator is negative while the numerator is positive. This implies that misappropriation of funds (capital flight) will increase with commodity price boom, that is, ∂ e ∂ p > 0. The mechanism through which the increase in capital flight occurs runs through higher foreign investment. Higher commodity prices provide incentives for increased foreign investment in the resource sector, which in turn leads to increased resource extraction and therefore increased tax on the multinational corporation. This enhanced revenue provides further opportunity for capital flight.
These predictions on the linkages between capital flight, foreign investment and natural resources are investigated empirically in the remainder of the paper.
Data and Stylized Facts
The data used in the analysis covers the period from 1970-2013 and contains 32 countries that have adequate data on capital flight. The capital flight series are obtained by extending the series produced by Boyce and Ndikumana (2012) and Ndikumana and Boyce (2012) , adding the years 2011-2013. We also extend the capital flight algorithm by including portfolio flows as a source of foreign exchange in addition to external borrowing and FDI. For a country i in year t, capital flight is measured as follows:
where ∆DEBTADJ is the change in the stock of external debt outstanding adjusted for exchange rate fluctuations, FDI is net FDI, PIis net portfolio investment, CA is the current account deficit, and CRES is net additions to the stock of foreign reserves, and MISINV is trade misinvoicing. Table A1 in the appendix. The list of countries included in the sample is provided in Table A2 in the appendix, along with their resource endowment status.
To minimize the effects of annual fluctuations over a long period, the data entered in the regressions are transformed from annual time series into a cross-sectional pooled data over 4-year non-overlapping periods. The summary statistics for the regression variables are presented in Table 1 
Empirical specification and estimation methodology
According to portfolio choice theory, capital flight would be driven by the difference between the rate of return to investment abroad and in the domestic market. The relative return to investment is captured by the interest rate differential and the rate of economic growth. Following Fofack and Ndikumana (2015) we also consider that the investor faces a cost for transferring capital abroad, which depends, among other things, on the legal and regulatory environment as it determines the ability to track, prosecute and punish capital smuggling. We incorporate the important fact that, as documented in the literature, capital flight tends to persist over time so that countries with high capital flight in the past and present tend to have high capital flight in the future Boyce, 2003, 2011b; Ndikumana et al., 2015) . This suggests modeling capital flight as dynamic process where current capital flight depends on its lags.
The specification of the empirical model is motivated by the goal of this study which is to examine the relationship between FDI and capital flight, and the role played by natural resources in this relationship. For this purpose, we include FDI and natural resources as explanatory factors of capital flight. We first include these variables separately in the capital flight equation and test whether these two variables are significant determinants of capital flight. We then test the role of natural resources for the FDI-capital flight link by interacting FDI with a dummy for resource endowment (which equals 1 for resource-rich and 0 otherwise). Following the discussion in the literature review earlier, the sign of the coefficients on FDI and natural resources cannot be determined a priori; it can be negative or positive.
The empirical capital flight equation is therefore specified as follows:
where KF is capital flight, FDI is FDI flows or stock, NR is alternatively total natural resource rents or oil rents and mineral rents, D is a dummy for natural resource endowment that takes the value of 1 if a country is resource rich (total resources, oil, or minerals) and zero otherwise, X is a vector of other determinants of capital flight, and ε is a random error term.
The vector X includes the following indicators:
• The annual flow of external debt capturing the possibility of a revolving door; it is expected to be positively related to capital flight.
• The stock of external debt, which captures the debt overhang effect, and is expected to be positively related to capital flight.
• The interest rate differential, representing the rate of return differential, which is expected to be negatively related to capital flight.
• GDP growth rate, representing the expected return on domestic investment associated with overall economic performance; it is expected to be negatively related to capital flight.
• A measure of institutional quality, using polity index (Polity2) political stability from Polity IV database.
The capital flight equation specified above is estimated using the Arellano-Bover/Blundell-Bond linear panel-data method (Arellano and Bover, 1995; Blundell and Bond, 1998) , referred to as "systems dynamic panel data estimator". It is an extension of the original GMM estimator of Arellano and Bond (1991) , enabling to address potential bias to the results in case of serial correlation in the endogenous variable. This approach is particularly appropriate given the persistent nature of capital flight (Ndikumana and Boyce, 2003; Ndikumana et al., 2015) , which is accommodated by inclusion of the lag(s) of the dependent variable. This approach also enables us to handle potential endogeneity of explanatory variables. In this case FDI and the change in debt are explicitly modeled as endogenous in the estimation procedure.
The time series properties of the regression variables are examined using the Fisher-type panel-data unit-root tests.
The results for the Augmented Dickey-Fuller test are presented in Table 2 . They show that capital flight, change in debt, GDP growth, total resource rents, and the covered interest rate differential are stationary in level. The debt stock, FDI flows and stock, oil rents and mineral rents exhibit a unit root in level and are stationary in first difference or integrated of first order. These variables are therefore entered in the regression in first difference, whereas the stationary variables are entered in level (i.e., in their original measurement).
To econometrically investigate the linkages between capital flight and FDI and the impact of natural resources of this relationship, we proceed as follows. We first estimate the effects of FDI flows and the stock of FDI on capital flight separately. The results are presented in Table 3 for FDI flows and 4 for FDI stock. We then estimate an equation including both FDI flows and lagged FDI stock simultaneously. The results are reported in Table 5 .
This is similar to the approach employed in studies that analyze the linkages between capital flight and external borrowing where both the change in debt and the stock of debt are entered in the regression Boyce, 2003, 2011b; Ndikumana et al., 2015) . In those studies, the coefficient on the change in debt measures the extent of debt-fueled capital flight while the coefficient on the lagged stock of debt measures the debt overhand effect. In this paper, the coefficient on FDI measures the extent to which inflows of private capital are used to finance unrecorded capital outflows in the short run, while the coefficient on the stock of FDI measures the medium to long-run impact of FDI on capital flight.
The impact of natural resources is tested by considering alternatively total resources, oil, and minerals. Natural resource endowment is measured alternatively by rents as a percentage of GDP and a dummy taking the value of one for a country classified as resource-rich and zero otherwise. A country is classified as oil-rich or mineral-rich if oil or minerals account for at least 20% of total exports. A resource-rich country is one that is either oil-rich or mineral rich or both. An interaction term of the resource dummy and FDI (flow and stock) is entered to assess the extent to which FDI in a resource-rich country may facilitate or fuel capital fight.
The Polity2 index is entered in the regression to take into account the impact of the institutional environment. The index is entered as an interaction term with resource rents in the regressions including resource rents, and separately in the regressions including an interaction term of a resource dummy and FDI.
6 Empirical results
Impact of FDI on capital flight
The results in Table 3 show that there is no systematic robust relationship between FDI inflows and capital flight.
FDI inflows have a positive and significant coefficient only in the base regression including total natural resource rents (column 1). But the coefficient becomes negative and significant when we control for institutional quality using an interaction term between the Polity2 index and various measures of natural resource wealth (columns 2, 4-5) and when we interact FDI inflows with the resource-rich dummy (column 3). The results suggest that FDI inflows do not constitute a driver of capital flight; and more precisely, they do not fuel capital flight.
The results for the stock of FDI are substantially different as shown in Table 4 . The stock of FDI appears to have a positive relationship with capital flight when it is entered directly in the regression along with natural resource rents (column 1) or when it is interacted with a resource-rich dummy (column 3) or oil-rich and mineral-rich dummy (column 5). Unlike FDI flows, no specification yields a statistically significant negative coefficient on the FDI stock.
The results with the regression including both the flow and stock of FDI presented in Table 5 The results with the resource endowment dummies are also informative. The coefficient on the natural resource dummy is systematically positive and significant in all the regressions (column 3 in Tables 3-5 ). This result suggests that being heavily resource endowed makes a country more prone to capital flight. When we consider the types of resources separately, it turns out that the positive link holds for oil but not for minerals (column 5). An oil-rich country appears to have higher exposure to capital flight, but a mineral-rich country is not statistically different from the typical country in the sample as far as the potential exposure to capital flight.
The results also point to the possibility that natural resources may be one of the conduits of the positive link between capital flight and FDI. This holds for FDI stock but not for FDI inflows. This is illustrated by the positive and statistically significant coefficient on the interaction term of FDI stock and the natural resource-rich dummy (column 3 in Tables 3-5 ). When we include oil and minerals dummies separately, the result holds for oil but not mineral resources (column 5). The results confirm that different types of natural resources may be associated with different risks of being exposed to capital flight as discussed earlier in the literature.
Taken together, the results lead to two important conclusions. First, the results do not provide consistent evidence of FDI-fueled capital flight: there is no systematic positive association between FDI inflows and capital flight.
In this sense, FDI inflows behave differently from external borrowing, which is consistent with evidence in the literature (see Demachi, 2014) . In contrast, the stock of FDI seems to be positively related to capital flight. Second, natural resources appear to be a possible conduit of the positive relationship between capital flight and FDI, and the relationship is driven by oil endowment and not by minerals.
The role of returns to investment
We tested the impact of the relative rate of return to investment at home vs. abroad using the US Treasury bill as a proxy for world interest rate with the aim of assessing whether capital flight may be consistent with portfolio choice theory. The results are presented in Table 6 . The coefficient on the covered interest rate differential is negative and significant (columns 2 and 4 of Table 6 ), suggesting that a high interest rate differential in favor of the domestic market discourages capital flight as would be expected. However, the coefficient loses its significance when we include both FDI stock and FDI inflows (column 3). The interest rate differential becomes significant again when we include dummies for countries that have experienced extremely high inflation rates and currency depreciation, notably Angola, the Democratic Republic of Congo, and Zimbabwe. The latter represents the extreme case of currency collapse. It therefore follows that, according to the data for African countries, the theoretical prediction that capital flight from African countries is driven by higher relative interest rates abroad needs to be further investigated to assess its robustness.
Conclusion
This paper sought to investigate the puzzling simultaneous increase in capital flight and FDI in African countries over the past decades, which seems to contradict portfolio theory of investment. In particular, the paper focused on 
